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@ Coupling for pressure or vacuum fluid system. 

(S) A coupling Is provided for a pressure or vacuum fluid 
^tem having a bow! and filter head (10. 26) that connect 
together by relative rotation to engage bayonet coupling 
formations (32. 34, 94) thereof. When connected together the 
bowl (10) and filter head (26) have outer walls (16. 104) 
overlapping with an intervening seal (22) therebetween. A 
pressure relief valve (38) is provided In one of the members 
(10). A latch (36. 108) engages at an angular position of said 
members (10, 26) where the bayonet coupling Is established to 
prevent relath/e rotation of said members (10. 26) and Is 
prevented from engagement at other angular positions. The 
latch (36) is decoupled from the valve (38) when In its engaged 
state but Is operatively coupled to the vah^e (38) when in a 
disengaged state to open said valve (38). fluid flow there- 
through providing an audible warning when a pressure 
differential exists across the vah/e (38). 
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Description 



rniiPi IMG FOR PRESSURE OR VACUUM FLUID SYSTEM 



This invention relates to a coupling for a pressure 
vacuum fluid system and more particularly though 
not exclusively to a fitting for mounting a filter bowl 
to a filter housing head of a compressed air filter. 

A coupling having separate plastics bowls and 
bowl guards, in which the bowl guard is attached to a 
header by a bayonet fitting controlled by a locking 
pin is described in patent specification No. GB- 
A-2052297 (Wilkerson Corporation). 

This invention is based on the realization that by 
using a pivoted locking member rather than a sliding 
locking member as in the Wilkerson coupling an 
operable interconnection can be established bet- 
ween the locking member and a pressure relief valve 
In the filter bow! so that when the locking member Is 
displaced from its locking position and a pressure 
differential exists across the valve an audible hiss of 
gas flow through the valve is apparent. 

Broadly stated the invention provides a coupFing 
for a pressure or vacuum fluid system comprising: 
first and second members that connect together 
by relative rotation to engage bayonet coupling 
means thereof and when connected together have 
outer walls overlapping with an inten^ening seal 
therebetween; 

a pressure relief valve in one of the members: 
latch means that engages at an angular position of 
said members where the bayonet coupling is 
established to prevent relative rotation of said 
members and that is prevented from engagement at 
other angular positions, the latch means being 
decoupled from the valve when in its engaged state 
but being operatively coupled to the valve when in a 
disengaged state to open said valve, fluid flow 
therethrough providing an audible warning when a 
pressure differential exists across the valve. 

More specifically the invention provides a coupling 
for a pressure or vacuum fluid system comprising 
first and second members arranged to interfit by a 
bayonet coupling to bring outer walls Into overlap- 
ping engagement with an inten/ening seal therebet- 
ween, the first member having a pressure relief valve 
coupled to a latch that fits into a catch recess in the 
second member when the bayonet coupling Is In its 
engaged state, the arrangement being such that 
when the latch is other than home in the catch 
recess the pressure relief valve is open and fluid flow 
therethrough provides an audible warning when a 
pressure differential exists across the valve. 

Various embodiments of the invention will now be 
described, by way of example only, with reference to 
the accompanying drawings, in which corresponding 
parts are identified by the same reference numerals, 
and: 

Figures 1 and 2 are plan and underneath 
views of a filter bowl; 

Figure 3 Is a fragmentary view of a heading 
and the upper part of a filter bowl partly in 
section to reveal hidden details ; 

Figure 4 is a section of the bowl and heading 
on the line A-A of Figure 2; 



Figure 5 is a view in vertical section of a 
second form of the filter bowl and head; 
5 Figure 6 is an exploded view of a valve that 

fits into the filter bowl of Figure 5; 

Figure 7 is a perspective cut-away view of the 
upper part of the bowl of Figure 5; and 

Figure 8 Is a scrap section of the filter bowl 
10 showing the valve also in section. 

In Figures 1-4 of the drawings a filter bowl 10 
houses a filter element 12 or an activated carbon 
adsorbtion element or a combined filter and adsorp- 
* tion element which Is supported at its lower end on a 
75 shoulder (not shown) within the bowl 10. The mouth 
of the bowl 10 is formed with a transition region 14 
leading to a radially enlarged region 16. The outer 
face of region 16 is formed with a vertical shoulder 18 
above which is a groove 20 in which an O-ring 22 fits, 
20 the upper end of groove 20 being bounded by a 
containment rib 24 which prevents the O-ring being 
displaced as the bowl 10 Is demounted from its filter 
housing head 26. Internally the mouth of bowl 10 has 
at transition region 14 a horizontal shoulder 28. On 
25 the shoulder 28 are formed four vertical horizontally 
interrupted buttresses 30 disposed at 90 degree 
intervals about the axis of bowl 10. Each buttress 30 
Is formed as a lower part 32 that grows out of the 
shoulder 28 and acts as a physical stop and an upper 
30 part 34 that acts as a bayonet ramp follower with an 
intervening groove 35. the grooves 35 being of the 
same height, having a common datum and being 
directed parallel to the shouder 28. Each buttress 30 
has a relatively small angular extent (about 24 ) . the 
35 corresponding intervals being relatively large (about 
66°) these intervals not being critical but being 
selected to provide an effective and robust interface. 

The mouth of bowl 10 is provided at one angular 
position with a pivoted locking lever or handle 
40 generally indicated by reference numeral 36 and a 
pressure relief valve generally indicated by reference 
numeral 38. The lever 36 is generally rectangular 
when viewed from the outside and fits into a 
corresponding recess in the region 16 defined 
45 between the outer surface 40 and a relieved surface 
42 The recess is deepened partway down at line 44 
and leads to a cut-out 46 of small angular extent in 
the transition region 14. u -4 ^ 

The valve 38 comprises a mushroom headed 
SO pintle 48 that is urged by wire torsion spnng 50 
against an elastomeric sealing washer 52 on a tiat 
internal bearing surface 54 of the bowl 10 witti a 
slotted or grooved pintle portion 56 projecting 
through hole 58 in the bowl 10 with a substantial 
55 length as shown projecting into the cut-out 46 The 
lever 36 when viewed In profile has a chamfered 
inner top face 60 that in mounting of the bowl 10 to 
the head 26 throws the lever 36 outwardly through a 
maximum displacement of 22° from its norma 
60 vertical postion. The face 60 leads to a vertical 
control face 62 that butts against the surface 42 to 
define the normal position. Below face 60 a spindle 
64 passes through ears 66 and a central rib 68 that 



2 



0 278 771 



extends below spindle 64 to the lower edge of the 
lever 36 where It registers with pintle portion 56 The 
spindle 64 is trapped In lateral extensions 69 of the 
?e?ess and a colled torsion spring 70 on the spindle 
64 urqes the lever 36 to pivot to Its normal upnght 
position. A gap exists In the ^P^gM l^srtlon 
between the bullnose tip of pintle 56 and the rib 68 
on the rear face of the lever 36 with the spring 70 
decoupled from the spring 50. As the lever 36 Is 
depressed by finger pressure on its lower portion 
against the action of spring 70. the rib 68 encounters 
the pintle 56 which it causes to move inwards against 
the action of the spring 50, thereby opening the 
pressure relief valve 38. It will be "'^clerstood that 
unless the lever 36 is substantially vertical with the 
limits set by the gap between rib 68 and pintle 56 the 
valve 38 Is open. 

Referring now to the structure of the filter housing 
head 26 there is shown a first threaded or bayoneted 
Dort 80 leading to the interior of the filter element 12 
via a vertical port 82 to which the element 12 sealsby 
means of 0-ring 84 as Is conventional in the art The 
outer chamber 86 defined between the fl ter 12 and 
the bowl 10 leads via a radially offset vertical port 88 
in the head 26 to a second threaded or bayonet port 
90 the ports 80. 90 being interchangeably Inlets and 
outlets to the filter 12 depending upon the Intended 
direction of flow. About the port 82 at an intemed - 
ate radial position in the underside of the head 26 Is 
formed a depending cylindrical wall 92 having at its 
lower edge radially projecting bayonet locl<ing 
elements 94 in its outerface each complementary to 
the buttresses 30 and each fomried with a laad-iri 
ramp 96 along its top edge leading to a horizontal 
region 98 and further each having at Its end opposite 
to ramp 96 a depending tooth 100. Extemally of the 
wall 92 a solid annular underface 102 of the head 26 
leads to an outer cylindrical wall 104 a lower portion 
of whose inner face is formed with a lead-in portion 
106 inclined at 20° to the vertical as shown. Four 
cut-outs 108 spaced 90 degrees apart are provided 
in the wall 104 and conform in width and profile to the 
top of lever 36 as shown, being slightly oversize to 
avoid an interference fit. A surface 1 1 0 of the cut-out 
which faces the surface 60 of the lever 36 Is spaced 
slightly therefrom In the normal upright position of 
lever 36 to allow for manufacturing tolerances and 
ensure that thB gap between rib 68 and pintle 56 Is 
present when surface 62 bears against vertical 
surface 42 Irrespective of manufacturing tolerances 
and built-in Mioat" between the head 26 and bowl 10. 
Such float occurs because of a slight clearance 
between bayonet ramps 94 and portions 32, 34 of 
the buttresses 30. The number of cutHDUts can be 
one two, three or more than four as required. 

For assembly of the bowl 10 to the head 26 the 
bowl is offered up at a position angulariy offset from 
the working position and defined by sight marks so 
that the buttresses 30 enter the gaps between the 
bayonet ramps 96, after which the bowl 10 is rotated 
to engage the bayonet ramps 94 Into the grooves 35. 
The upper parts 34 ride up the ramps 96 onto the 
horizontal parts 98 and travel is limited by abutment 
of the teeth 100 with the lower parts 32. As the bowl 
10 is offered up the 0-ring 22 seals against the Inner 



face of wall 104 Into which It Is guided by lead-in 
surface 106. It will be noted that when the bowl 10 Is 
assembled the wail 104 overlaps s>ioulder .18 
throughout Its periphery and thai a small o>«n^ap Is 
5 maintained even in the regions of the cut-outs 108. 
The O-ring 22 always has an outer bearing surface 
and there Is always an overiap preventing the O-rtng 
from being extruded from between the bowl 10 add 
the filter head 26. As the bowl 10 Is offered up. the 
10 lever 36 Is tripped outwards as It encounters the v^^ll 
104 and remains In Its outwardly Inclined state untH.lt 
snaps home In the recess 108. Thus the valve 38 is 
open until the lever 38 has snapped home. Come- 
spondingly when it Is desired to remove the boWT 10 
15 the first action Is to depress fh'e lower part of lev§r 36 . 
by finger or thumb pressure, thereby opening valve 
38 and de-pressurizlng the bowl 10. Evert under 
slldht Internal pressure, gas escaping through the 
valve 38 gives rise to a clearly audible hiss, and the 
20 valve 38 remains open with continuing hiss of any 
escaping gas until the bowl Is rernoved. Accordingly 
there Is a warning given agalhat accidental removal 
of the bowl 10 when under pressure. An advantage 
of the above arrangement Is that the shallow lead-in 
25 ramp 96 provides a low torque connection between 
the bowl 10 and the head 26. requiring only a quarter 
tum to lock and unlocl<. The lever 36 gives a POsWye 
mechanical lock between bowl 10 and head 26. 
lever 36 automatically pivote outwards when the 
30 bowl 10 Is offered to head 26 and autorftatrcally 
opens the pressure relief valve 38. and the valve 38 
will continue to operate until lever 36 Is located Into 
recess i08. The housing 26 cannot be pressurised 
until the bowl 10 Is securely locked to head 26. and 
35 during removal, operating the lever 36 automatlc^ly 
opens relief valve 38 and vents the housing 26 to 
atmosphere. The piston seal configuration of O-ring 
22 between head 26 and bowl 10 gives excellent 
long-term performance at high operating pressure 
40 and standard O-rings ban be used. 

Various modifications may, of course be made to 
the embodiment 'disscribed without departing from 
the invention. For example, the invention Is not 
limited to the coupling of a filter bowl to .a firar 
45 housing and could be used to connect lengths of 
pipe together with the lever 36 and valve 38 being 
built Into a floating ring fitted on one of the pipes -to 
be Joined that cooperates with bayonet ramps 94 
and a wall 104 on the other pipe. The Invention is 
50 applicable through ,a wWe range of different sizes; 
the ability to alter the width of the lever 36 provides 
for a coding system against accWental connection of 
the wrong parts so that e.g. an oxygen line could not 
be confused with a nitrous oxide llrte In an 
55 anaesthetic apparatus; this could be further rein- 
forced if needed by adjusting the shape of leVer 38 to 
provide further key detaHs. 

A second fonm of the coupling Is shown In 
Figures -5 to 8. the filter bowl 10 is formed with a 
60 protuberance 120 having a relieved Inner face 122 
that enables a pressure relief valve assembly 124 to 
be fitted wtthout the assembly 124 protruding Into 
the outer chamber 86. As shown In Figures 6 and 8. a 
valve body 126 fits Into a hole 128 through the bowl 
65 10. The Inner end of the body 126 is formed with a 
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flange 130 that abuts the Inner face 122. Its mid 
region is formed with a groove 132 for receiving an 
O-ring 134 that seals fluid-tightly against the hole 
128, Its outer end is formed with a second groove 
136. A generally C-shaped circlip 138 (Figure 7) is 
slideable upwards over the outer face of the 
protuberance 120 to snap into the groove 136 and 
thereby retain the valve body in the bowl 10, The 
circlip has an intumed tongue 139 that abuts the 
lower edge of protuberance 120 and provides a 
tieans by which the circlip 138 can be removed for 
valve replacement. Internally of the body 126, a 
flange 140 separates a relatively large inner bore 142 
from a smaller splined counterbore 144. The inner 
face of the body 126 has an upstanding collar 146 on 
the exterior of which occur a pair of diametrically 
opposed radial wings 148. A pair of bayonet slots 
149 lead from the inner end of the body 126. An 
annular valve seal 150 of a rubber or the like sits 
against the flange 140 to define a valve seat. 

A pintle 152 is generally thimble shaped and is a 
sliding fit in the counterbore 144. It has axial guide 
ribs 154 at an angular spacing equal to a multiple of 
the angular spacing of the splines of counterbore 
144 so that the ribs 154 interfit with some only of the 
splines to provide guidance and anti-rotation com- 
bined with free air passages along the vacant 
splines. In the closed valve position the head 156 of 
the pintle 152 protrudes outwardly of the valve body 
126 and an out-turned flange 158 at Its base seats on 
the seal 150. The pintle 152 Is biased towards the 
valve closed position by means of a coil spring 160 
which is held in compression by a foraminous 
retaining disc 162. An annular cap 164 has a sleeve- 
part 166 that fits into the Inner bore 142 and is 
formed with bayonet pins 168 that are engageable 
into the sockets 149. The interior of the cap 164 is 
stepped at 170 to provide an abutment for the 
retaining disc 162. A mesh filter 172 fits between the 
retaining disc 162 and the cap 164 and guards 
against particles or droplets of contaminant entering 
the outer chamber 86 in the event of reverse flow 
through the valve. The arrangement described 
above has the advantage that the valve is a 
separately manufactured and replaceable sub-as- 
sembly whose parts, other than spring 160, can be 
moulded in a plastics material. 



Claims 



1. A coupling for a pressure or vacuum fluid 
system comprising: 

first and second members (10, 26) that 
connect together by relative rotation to engage 
bayonet coupling means (32, 34, 94) thereof 
and when connected together have outer walls 
(16. 104) overiapping with an intervening seal 
(22) therebetween; 

a pressure relief valve (38) in one of the 
members (10); and 

latch means (36. 108) that engages at an 
angular position of said members (10, 26) where 
the bayonet coupling is established to prevent 



relative rotation of said members (10. 26) and 
that is prevented from engagement at other 
angular positions, the latch means (36) being 
decoupled from the valve (38) when in its 

5 engaged state but being operatively coupled to 

the valve (38) when in a disengaged state to 
open said valve (38), fluid flow therethrough 
providing an audible warning when a oressure 
differential exists across the valve {3h 

10 2. A coupling according to Clairr: lerein 

the first member (10) has the prenr- Jcv- relief 
valve (38) which is coupled to the latch (36) 
which fits into a catch recess (108) in the 
second member (26) when the bayonet coup- 

15 ling is established, the second member (26) 

having male bayonet projections (94) that fit 
between pairs of axially spaced Inwardly pro- 
jecting socket defining formations (32, 34) of 
the first member (10). teeth (100) ospending 

20 from the projections (94) cooperating with said 

socket-defining formations (32.34) when said 
first and second members (10. 26) are fitted 
together to limit relative angular movement 
thereof. 

25 3. A coupling according to Claim 2, wherein 

said formations (32, 34) also cooperate with 
guide ramps (96) on the bayonet projections 
(94) for urging the members (10. 26) axially 
together as the members (10,26) are relatively 

30 rotated to their coupled position, the ramps (96) 

leading to level faces (98)of the bayonet 
projections (94) defining an intended axial 
relative position of the first and second mem- 
bers (10. 26). 

3S 4. A coupling according to any preceding 

claim wherein there are four angularly spaced 
bayonet projections (94) in the second member 
(26) that fit between respective ones of four 
pairs of formations (32. 34) on the first member 

40 (10). 

5. A coupling according to any preceding 

claim wherein: 

the pressure relief valve is operated by a 
flanged or mushroom-headed pintle (48), a 

45 head on said pintle closing on a seat (52) in the 

interior of the first member (10) or in a valve 
body captive In the first member; 

a stem (56) on said pintle (48) projects a 
distance through a hole (58) in the first member 

SO (10) and Is ribbed, grooved or slotted r>o as to 

be slideably supported in the first member (10) 
or in the valve body and to define air passages 
therewith; and 

the latch (36) is a rocking lever pivoted to 

55 the first member (10) with a head to one end of 

the lever that fits Into a recess (108) in the 
second member and with a basal portion to the 
opposite end of the lever that engages the stem 
(56) of said pintle (48) to open said valve (38), 

00 6. A coupling according to Claim 5. wherein 

there is a clearance between the stem (56) of 
the pintle (48) and the basal portion of the lever 
(36) when its latch head is home in the recess 
(108) in the second member (26). 

65 7. A coupling according to Claim 6 wherein 
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first resilient means (50) in the first member (10) 
or in the valve body urges the pintle (48) to Its 
valve closure position and second resilient 
means (70) on a spindle (64) of said lever (36) 
urges the lever to a latching anitude. 5 

8. A coupling as claimed In claim 7, wherein 
the pintle (154) and valve body (126) form parts 
of a valve sub-assembly that fits as a unit Into a 
protuberance (120) of the first member (10), 

said sub-assembly including fitter means (172) 10 
for filtering fluid flowing through said valve. 

9. A coupling according to any of Claims 6, 7 
and 8, wherein the head of the lever (36) has an 
inclined inner face (60) that cooperates with the 
outer wall (104) of the second member (26) as 15 
the first and second members (10.26) are 
offered together to cam the lever from Its 
latching attitude. 

10. A coupling according to any preceding 
claim wherein the first element (10) is a filter 20 
bowl and the second element Is a filter housing 
head (26). 
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